Contents
ﬁ

Contents
A DS ACE ..ot 1
Chapter 1 Introduction and Literature Survey
131800 e (ITSATe) | USSP PPITPPPRP P 3
LAtETATUTE SUIVEY ..o ttotinein et eee e e et e e 6

Chapter 2 Theoretical Review

2.1 Single Crystal Growth ... 15
5 1.1 Theoretical Basis s |
2.2 Electrical PrOPerties ...........c.ooooeeiiiiiiriieene e 20
2.2.1 Density of Charge Carriers .............cocoviiiniii 21
2.22DC ConduCtIVITY. ... ov ot 24
223 AC-ConduCtiVILy ......oovii i 29
2.2.4 Tonic ConductiVity. .. .....oooiiiiin i 31
2.2.5 Protonic ConductorS ..........oeiotriuiitieriaiie i 34
2.3 Dielectric Properties ................. TR 37
2.3.1 Sources of Polarizability ... 37
2.3.2 Dielectric Relaxation ................c.oooiviiieeeeiiiiiiieieiin 38
2.3.3 Dipolar DISpersion ... 40

2.3 .4 The Effect of Frequency and Temperature on the
Dielectric Loss..............o.oon P PRI 41
2.4 Complex Impedance Method ................. o 43

2.5 Optical Properties .............ocoooviiioiiainn. PO 47
2.6 Acoustic Phenomena ............oooiir it 52
2.6.1 Elastic Waves ... ..o e 52
2.6.2 Ultrasonic Properties of the MAtter oo ) 55

2.6.3 Attenuation of Ultrasound Beams in Matter



